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(54) IMPROVEMENT IN EmCIENCY OF GENE TRANSFER TO PLANT CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of gene transfer to a plant cell simply carried out through a 
bacterium of the genus Agrobacterium without damaging a tissue, to perform transformation and to better a breed 
by heat-treating a plant cell or a plant tissue. 

SOLUTION: A plant cell or a plant tissue derived from a plant selected from the group consisting of rice plant 
maize, lawn grass and tobacco is heat- treated at 33-60** 0, preferably 35-55** 0, more preferably 37-52° C for 5 
seconds to 24 hours, especially preferably at 37-52** 0 for 5 minutes to 24 hours to improve the efficiency of gene 
transfer to a plant cell carried out through a bacterium of the genus Agrobacterium, Preferably the plant cell or 
plant tissue is derived from an angiosperm. a monocotyledon or a gramineous plant. Preferably after the plant cell 
or plant tissue is heat-treated or centrifuged, a gene transfer treatment is performed. 
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I n^^ 3 ] mmmf)^ 3 3 -c^ e o 'ccomMmvn 
htLi mm 1 x«± 2 leig^o;^, 

I m^m 5 ] m^mii^ 3 7 "c- 5 2 rcj^asKHTir 

I II^S 7 ] 3 7 -C- 5 2 r cOfiJKTt' 1 2 4 

1 1 ] m\^mmmmxitimimiifi^ 

[000 1] 
[00021 

[00031 Z.<7)Xol>z. r^DA^r'J^AffiJi^^m 

=5r4>t/"fc^$(j:, mmm. miirfm^j:^mzm^ims 

Mzm LX:k^<m^j:h CD^)^m^Xh h ( Potrykus 
et al. 1998(##Xi;<35))) . -ftSihh. ^"mmz 

m\\.x\^£\M^m^fhh\^ilK r<-a5<7)fl,acr)^ 

m^^tixio'^:k&.mmwimo ztti^x^^j:^^ 
wmi>hi, mBmmnzx*)mmm^j:siMii^\i!, 
ti>ui. mmmmimi^tiiU'^±x\ mt 

zcommimmmmm^^zn^^ 



) 0 0 0-34 2 2 5||p'2 0 0 0-34Bt8 

^ m0:^mmm^m<mtfix^^h, 

[0004] r^P^N'i?' r V '^A ^irt^B^Wf^ 

m}^i:m^zt^h<^^. mb^j:^mmizTyvj^:? 
T^j^M.commm'tmm't. it^tmcomzmn^m 

x'mimMix^^?>. mt^j:mmmiznix 

li. m^. mi^zmtwmmvfromtimmm 

^r^raSrJgf ^ i: ^ < 7/P^^'^ r U JUiO,^*^"fTi? 
ill) (Rogers et al. 1988(##^ii(36)), Visser 199 
l(##:«i(40)), McCornick 1991(##S:K(31)), Lin 

dsey et al. 1991(##:5:i:(30)) ) , m-yX . IB^m 

[0 00 5] ^:m:StL, T/n7N'^?TU'!?A$r^at 
tLX^^^j:^\ ^^ij^mm^^m^zi*). icr,iio^£^ 

wm^BFf-mm'mik^'^miz-fmwsmki^ 
im^nh. Lixtx'(rMMm'\<mm.<,zmfm 

%mh LXli, yN-f ^■^/t/;^/"y(Bidney et al., 1992 
(##:fcilR(6)))feJ:t/^#»(Trick et al., 1997(## 

■m{m)mMi^±.whtih. iz^^^hmm^zwrn: 

Ltc^-S. L-b-L^£ti^(^. :.ix'i,m^ii'0!u<'€hixX 
V^ay-7T-fX^'a(Horsch et al.. 1985(##:A:SR 

(19) ) ) ^ -fr^t h coizmwr. mm^^^iMzm-^ 

[0006] 

m:co7i/x3J<:?T>j^M.mi,zxmm'i'mxii^ 
0 i i: A^'T'& I. , ^twla'^coag^#A<^^» 

[0007] 

[|ISS:fS^^^:/iJ6«0¥gl *ll%aM^>(4. mm 

xtmiza^^x. m&^mxi'zmtiwmmxiim 
m3m:fmmt^:i}iizi:<o. i&B^mmmt:^iz 

Z t iJ^'t hZt L:^mi^ I 

[00081 -r^ij^) . mmii. mmmxmm 
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[0009] 

mmt^m^^itmx'h'iXhx^\ t-rz. mm 

u^j>^mmtmm^-±tifmx'»,'^xix>'\ ztii^ 

^'^(^oib. mt^^umtbxii. mmi. 

i>imimfhzti}^x'th. 

[0010] mmmii. m^^m^c^^^mm 

•tmm.iim(^MmizmtxmM9i-^tm}K m 

3 3r~6 0"C. SftL<{i3 5r-5 5°C, 
l>zm t < J± 3 7 °C~ 5 TCm.(^T&&^X''ffbil 

mmnmmthmMx\im^(^'m^^zm txmi. 
mw^^KhtiK mns^^-iAi^f^^^x'hh. ^ 
fc, iij!!MB#ra«s, ndmsLmi^-m^^m-^izi,m<xij 

\i. ^3J!!iSaS*^'6 0''C(7):^-^Wi5#raS;Sc7)^5!!ffl 

js.iz\^±-^'thzbti^x^i. mzmu-^mm^ft- 

a. 3 7'C~5 2'CT' 1 ^'^-'2Am^m^cr)^tf^$' 

v^*>', immmm.im^mti>zt^xcmwj:m& 

i^sr^it. mmmmmr-ri^^t^hhcox'. m 
!m^m5 5v&±c^^izii. mmmmm< 
I. mmsmm". mKinji^mmrm^izm 

[0011] if.wn<^ijmi. T^^oA'^irU'^i.aai 

T^nyN'^'r u ^ 2>^wmmm^^fzmi^mxhi^M 
^'m.mn'&mhLxM. m%<rym^^<r>ttmf^ 
thzttfix^i, 

[0012] Tif'PA'^T'J -^ASfflilSrMV^Ttfflft^ 



[0013] ±3lffl®7/nA':?r i; '!7JU (Agrobacter 

ium tumefaciens) i<§'<COM^MW.MzmmBM^ (C 
rown gall disease) Sr^l^g-I-ti i:{4*<*^^>*D^> 

1-1, t . § 4>CTi7-7X 5 h'0-gi5T'J>ST-DNA3&<ffi 

i-mM,zi,mm(ommz£^^j:t^>v^y 
yt^-^i^y) co^mzm^^hmB.=?-ii'^^v. m 
mBFFxh ^ ^£ifit,im^x'm^h z t mi^i^z 

§ iXtz « T-DNAc^tJ 0 aj t ffift^c^fS^ t (4T i 7' ^ X 
"f-mt^'i^^X'h 0 , i /cT-DNA*^-ro ^iii^tl^ tzMzm 

-{)mm&z:m-&^^-:$^-mmimx'$}?>, mc^ 

T^n^N'^ T i; i^^JilHS-Cj) I. Agrobacter ium rhizog 
enestRir^xS j;l>lSiai^->XrAS:* LtV^I. 
(a3St^H4) , 

[0014] 7^DA':?tU "^ACDjgSSl^J: oTT-DNA 

y A fcffl^^^a 4 iOf. T-DNA± tMS^Oii 

ii'fmxti bz<Dm&^mmyyj>^izmmtti 

hZbPmW^tifz. U-L^*i^>. Ti7-7:^5mi9 

liy'yX 5 h'±^T-DNA±{Ciie^^#Atl. Z t iM 
mX'h^fz. Wzi^. T-DNAii(:J't*it/s^^SrJfA-r 
htz>i^<^l5mif^^iXft. 

[00 15] t-f. ®aH4<0Ti7"7X5 HiOT-DNA*^(^ 
t^}V^ y-^mBrf-hm^Wzr ^ XT-m.(m^ 

(disarmed strains) T'J>|)LBA4404(HoekeBa et al., 
1983 (#^jt«{14)), C58Cl(pGV3850) (Zambryski et 
al., 1983 (#*3fclK(43)) ), GV3TillSE(Fraley et a 

1., m5{m-m{m)-^j:)iifi^m-^tifz (03) , ^ 

xr-i>.MTi7°5;^S FfOT-DNA^|li4't, Z5^3e^ 
(triparental mating) (Ditta et al., 1980 (##5: 

iR(9) ) )ii\Lximm^t^zi. mxtimx-h 

0. +l3^^'^-^i:Bf{fill.(Fraley et al., 1985 

(##:fciR(10)) ; Fraley et al.. 1983 (##:^Cit(l 
D) ; Zambryski et al.. 1983 (##:S:M(43)) . 
£B59-140885-f- (EP116718) ), t 9— ?«4. ^U^tU- 

(binary vector) J:{mi>t><or' (0 
3) , T-DNAc7)1itl^i7)ffl^S=^(Cvir|B^*i£>gT'$)l> 

^V^i:V^^i^m(Hoeke« et al., 1983 (##«(14)) 
fcS-::fV>TV>l,, icOvir^i^UivirA. virB. virC, v 
irD, virE25.t/virG;5<#SL, (ltWA'^>fr^/ni/ 
-■^^ (xy^J'r^^XB^^ttllff (1989) ) ) . vi 



r^^ttiCOvirA. virB. virC. virD, virE&l/fvirG 

'f-M;-<^^'-t{4. pBIN19(Bevan. 1984(##3d« 

(5))). pBI 121 (Jefferson, 1987(##:S;i:(21))). FfiA4 
82(An et al., 1988 (##5:i;(2) ) ). ^fB^Bg60-70080 
# {EP120516) iiX^>SrifcCm^<(0 

[0 0 16] r^ny'?7rU'>i»A281 (Watson et al., 

1975 (##:S:iK(41)) 5S?S<!Itt (super-virulen 

t) mmi'h^. -e^o^g±^{4/A< . mnmrnm 

ij^com?kXW-^(MooA et al.,1987(##S:M(15)); 

Komari. 1989(##:Jai;(23))), A281*»':f 
tl>Ti7'7X$ HcOpTiBo542tJ:l.iOt'J)l.(Hood et 
al., 1984(##jti;(18)) ; Jin et al., 1987 {mX 
m{22)) ; Komari etal., 1986(##XiK(26))). 

[0017] pTiBo542?rfflV^T. ^lix* -CCaocOgft 
V ^ i^X r AA'Sggfl § ixT V> ^ . — 0(i;pT i Bo542<7)T -f X 
T-i*aOTi7'7::^S FS:S-r.5.S^EHA101(Hood et a 
1..1986(##jdiC(17)))4Jit^HA105(Hood et al., 19 

OAM ij -'^^ iS'-vXr AtcSffl-tl. i t J; 0 . 

('super-binary' vector) (Hiei etal., 1994 
m^-mili)); Ishida et al., 19%(##«(20)) ; 
Komari et al.. 1999(##Xi;(28)). W094/00977-^. 
WCI95/06722-t)i^;^TAf$>l> (04) . ClCOv-XrA 
(4x vir^l^ (virA, virB, virC, virD, virE^iVvirG 
(«T. Zfl^i^fl^'il TvirBfr^t^fegj tt^^Clfc 
i$).S. ) ) Srj#OT^xr-i>.M<0Tir^XSFfcJ: 
lA'-DNASr^-fl.7°7X5h'*»f>55:I.C:i:*>fe, AM-t 
^)-K9^-lyXT2^<r>-mX'hh. LA^L^*^''^. T- 
DNASrWri>ffl!l<7)T7:^5 h\ m%J^^-f-^}-'<^^ 9~ 
CvirBf^t^^^O 5 *>. iJ'-=5r< i: t — o<7)virffir>t^^S: 
HWWtcjRI^i/^fvrvir^^cOllr/t ( ^(Tiohnt L<\i 
9^j:< b tvirBXfivirG^-irWfr. ^ hizMtKii 
virBat/virGS:#tJ8fiJT-) 2: ffl^^SAfi (Komari , 1990a 
(##:5:E (24) ) ) X-AW \M :h 'J ^ - V ^1. 



) 000-34225||p>2000-34Bt8 

tti^m^j:^^tixmm't?>{^(mn etal., 1996 

(##S:iS(27))) . ^iox-A-AM ^-i/ 

HH'?>**i:'5:t>t:v^|)(Hieiet al.. 1994(##3iCi;(13)) : 
Ishida et al.. 1996(##35:i{(20)) ; Komari. 1990b 
(##5Ci);(25)) ; Li et al. (##:5:iS;(29)) , 1996; Sai 
toet al., 1992(##3ti;(37))). 

[0018] i^m(7)ijmiztsuxi±. m^t^£hTV 

Agrobacterium tumefaciens (0lJ;c{i'±jiOAgrobacter 
iumtumefaciens LBA4404(Hoekeiiia et al., 1983(##X 
it{14))i5J:t^HA101(Hoodetal.. 1986(##X!K(1 

7))) mtL<m^^^:LttiK'^h. 

[0019] iiFmm-Hm\,zi.ti\t. T/nA':J'r 

2^mm^zmmw& (vir) m0mBFm^^ 
\.zm^< jifi^F»AmTj>*i{f , m\>zm.^tih c t ^ 

virM^cD-spi itii^gp^ w fii x^mmzrv X $ 

F+t^amtf. virfMtO-g6t7t{4^SPSrt]]DaiL 
A-r-S'Srt') , ti^. ^mX'Mh^t^^W^cnfmi^iZX 

[0020] mmizmxLx a t-ti.mat^jtfei'Ji. 

iiar^;^ s vcoT-dMm^^mi\m^^mz^mz 

mizntmm^tmm^mmm.-^-:^- 

izm-^^^xmiKtiz bifxth, ^x'^wmmu 

mmnm-mmmhi,zmKtt >r t^wt tw^-c- 
^j:\^zbifihh, ;:<^J:3^J^{cJ±. s^k-^smzi. 

w-ri. ; b xm(mkimxf^ z b t^xt h . 

[0021] i/S. 7°7XS HSrAgrobacteriuB timefa 
ciens^cor/pys'^^-f AJSIiiI»t=IIA-r'&«^i 

i^JtJftffi^xi^^ha^tW-v'ay^. xix^'hn-f y 

i^'x ^ 3 PEG^ t'co-iE^w^jiaat- J: 

[00221 fflft{c#AL J: o b ti>miFt\t. 
^ri:l§l«i:a*6DC{i:T-DNAcot^^^E?'J«ora(^ie 



f^to, mmtmcTiwui 1 ot't J: < , is^coae^^^M 

[0023] 7^'P>N':7r 'J 7i.Jiai0^il-tTiiiE^ 

r U AISWB t I. ^ i: cfc 0 ^ i 

T'&l.. 0*iR{i\ 1 OS -1 O'lW/m i^om 

mmm'^mmm.immmt: 3-10 ^^isjs^jf 
am. mm^tttx-^Bm^^mmti z t i off a 

[0024] nB.=FMx^,z<s<^fimmx\im!.±. n 
hm%^fihmx'm<. Hs ^^fsv^ 

fih<nx'i:.mit tx c ^^j:\'^Mmx'h->x t i t 

L<, mms^£t,\mfwmsx%^.=f-nmiX'i,x 

[0025] TieilJfe^{ci}t^T^ftWt:*§tll. J: o 

m^zm.Lx. ^^mx<nmmM^z^}L-fh. t 
^mx'h-ot:iimimB^mmmm±'thr3fxii 

ar{i3tgi^iEA*Wfgr$>-?fv:t>co5'Tir|gt1-Si 
[0026] 

[00 27] HMMl 

(1) mmtnivmrn^ 

i^*»<?>$gJRt. Hiei et al.. 1994(##^CiK(13))0^r 

mm^^mm^uzm. loi x^y-;wc3o#\ 

iKSS^Kt h V -^MZ 1 0^J-^j«atS i t j: "5 

*l*K5-4g/l GelriteSr-g-tf2N6 
tgifi (Hiei et al. 1994(##3ti;(13)) ) it-aWg 



) 000-34225aitf'2000-34Ht8 



mhzt\<ziv^tz, 

[0 0 28] 7^x:iJ^9T^)'^2^<r)Wk'B.VrvX^Y 
^'y'i'-t LT. LBA4404(pIG121Hm)(Hiei et al., 199 
4(##35:i;(13))). LBA4404(pNB131) (I112#3g) , LBA 
4404(pT0K233) (Hiei et al.. 1994(##3S:ii(13)))^ 

[0029] m\i\<r)Vmi. OTcoi ^ tff pS 
B31(Ishida etal., 1996(##Xlffi(20)) S':*:lg®LE392 - 
^tc3iAL;t^. Triparental iiiating^fe(Ditta et al.. 

1980 (##3tiR(9)))CJ:0. pNBKKomari et al., 19 
96(##:S:it(27)))^^1-^7^^ayN'^T'J'7ALBA4404 
mzmXLtz. T^^nA'^r'J'>AF^t'pNBli:pSB310 

[0030] pIG121HmC0T-DNA^li{C{i, /A^'J y-^^ 
^(nos)3»si^coro^-^'-{c j; 
V-f vyiS}ft(nptII)S15^ . ;^'j7^V-t-f'f 
>f;i'X(CaMV)03 5 STn^:-:?-t J: 0®l^$tL|)A 

^ /n^>f vy«tt(hpt)jifS^. 3 5 srn^:-^- 

:ft-^Ef -SGUSa^(Ohta et al, 1990(##^«(33))) 

[003 1 ] pNB131i7)T-DNA|S^(I{4. 3 5 S7°0^:- 
:?-tCj:0$iJ^§ni.bar®fEi^, 3 5STDt-^- 

[0032] pT0K233c7)T-DNA|ilitC{±, nosrn^:-^' 
-Ci Offll»§<Xl>nptIIjt&f . 3 5Srn^:-:?- 

tcJ: OfJ^^ii^hptjie?. 3 5 srot-^-tci 

^"-ri. , pT0K233{±JgfitKjiSg:f]*>iSV^X-A-yN'^ -^ 
)j_/<^^_(Konari etal., 1999(##X«(28)))T' 

[ 0 0 3 3 ] (2) fi^aa 

mm. ( 5-200 mg) *1 mlcOMffiTK^A-^Jt^A- 

^-A'xfci^i- - m-^f^mtztfizi. y)mm 
ff-5/L% ^B^iaaim, M?s (25'c) xmw.thzt>iz 

[ 0 0 3 4 ] (3) mmaxx/^^mm 

-tc i DJt^f Lfc« T 'J rmmmmmm^i et 

al. (1994) ((##:^ii(i3))fc:J:o^. -f5r*)t>, a 

B^t6 (ChiltonM-D et al., 1974(##^Cif(8)) ) ±.X' 

3-'\QBfs^^mLfzryuf^'?^'}'^^<7)0'o=.~i 

^^%X'i?%t^. iSIEAAtgii!! (AAiS4EmJgM. 
AATS/K&t/AAb':?5y« (Toriyama K, 1985 
(##XE(38))) . MSmMm. (Murashige T.,1962 
(#^Xi:{32))) , 1.0 g/1 ii^^/m. 100 x/MT-tr 
hi^Uyd-y. 0.2 M i/aig. 0.2 M y)Va-X) (C® 



SL/c, tf^. mm&mmmit. w>3-\ x lo^ cfu 

1 Ti^n-X^^'^mt t^c2N6-AS (Hiei et al. 
1994(##:5:E(13)) ) ii)\,7.<rym'm.m 
MZM. 4 g/lGelriteS-#tf2N6-AS (Hiei et al. 1994 
(##«(13))) ^fflV^fc, 25r. BfMTt'S-THS* 

(1994) <nirmzm<\'^<:.%mzi. 

JaSEm, S^SrO.lX Triton X-100 S:-tm.l M 

'j>iSig«?srr/nA'i?Ty'^A^i^*U:tf^. i.o 

-/;l.^Dyig(x-gluc)fcj;tA'20% ^:?y-;P§-tt?'J 
yg^»?S*^JilUc« 3 7°Cf2 4II#S3!!iaL!tf*. 

[ 0 0 3 5 3 (4) ^im.zmm'mwmmmi. 

^X\,z^ i94-7:5J-SiJt/cfi, i])VX\,Z'0\\X\t'jtm\X'^ 

h-f\,z. mimm-^f^-i^^Trnm. ^m) xm.Bm 

v-fxy, 200iiig/l /N'D^v-^i^yiOV^-fii*»2r^t?2N 
etgtllLhC^ffit, 30°CBB^ftTt'i^-3aP^igSlt 

mz-^ti^mz\t. 2 iiig/lcr)2.4-DS:-^;^».3n-f "/7 
*?r^V>/tCCJ:gtfi (Potrykus et al . 1979(##:J^K3 
4))) ■S:fflV^/i. mX\Zim.'^i\.fimm/&i])VX 

'?-*T.'rn|5lSg«0gift^SiJ?-^t^N6-7tgtt!j (Hiei e 
tal. 1994(##:S:K(13))) mmL. 7Hra30'CBH^ 
frTT-2<is:^ft$:^fo^c. #i§il!!t{4250 mg/l -1:7:)-;? 
^vAtZSO mg/l jJ^/K-v'JyZ-fhU'^^ASria;^ 
i, L < ii250 rag/l-b 7 * ^ A S-#3j*f#jB L 
fz. tfzmmcmzM. 4g/l GelriteSrfflV^f^o 

i.x'mkUimm'&ti)vx\iL x-GiucMas:ffv\ gus 

[ 0 0 3 6 H5) m: 

=&®i!iafflSt'*l*J£2r lO^ra^aa L , LBA4404 (PT0K23 

'ommmmiUcins^^z. mzmh^wm^ 
m\%mioMz'su< . i'7mm!S.x'm&:^mA*^±trzh 
cDtmm-^fifc, -n. 5zc&±(Dmmmmmmi>z 

mmmxu. Aycmmzmhrnrnmsmmm 

[ 0 0 3 7 3 ^^^W&t T^viJ^-? f 0 -^2^ ^^^^ 

m uzm. mm?i^'^tsmmiX'im ixn hum 

MMl^fi'Xa)mW^^t:m3iii:X/m4iz9iklfz, LB 
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A4404(pIG121Hm)S:^t^iSiiT'{i. SftJSmtTV^^r 

\^^micomm^i'hii. 12.0 immx^u^v? 

^Ji-xmhtlfz («4) . Ztlizldl. ib'C. 5m 
xim Xcry^mx-nhtitc ms ) . ttc. n-D^rV 

^=yy^zx?>mikx'^i. mmix\'^^j:\<^^mM<^m 
2.0 icommxmmM:f}j\-^m(:>tit:<^ 
tizni. 46*c, 5j^mcr>mMtfT'^timjmt^x' 

a, 12.0 'W^mX-'i^hittz (^4) . LBA4404(pNB13 

1) mm I fzimxu . mam l x ^ ^*«*Ji^«>T- 

i^hii. 29.0 5ic7)^^-CPPTiitt*^o-«=5:GUSjH5^0 
mt:^'tmmm:(if\^xmhiit: (m ) . 

{4. J^®fe^;^/PX*»"50.0;Sc7)5l;$Tlf ^ilf^ (* 

[00 38] ^^^mL^%:^)VXhryu)<.^T')'^ 
ALBA4404(pT0K233)^^ff*§«L7tf*, ^n-?-< >- 

sciem^a6{:^^L/i, mmix\.y^j:\^ii)vxi)^h 

{4. 24.1 %c7)^^TVN^^'n-7'f v-yiSi14*>o-«^GU 

6) , citLtwt. 46-c, ^%,L<\,im^<rmsm 
ifr-^tiyfffuxTii. mnmm^f\-xme.2-36.9 %(o 

[0039] mMi5XXf:fi)Vxm\^X. *#±f«t^ 

(mm^^w^^z^mm. t >m^^<^^%^z-) ^ ^x 
$ (^\<zmmitzt ^b. mm^\,z},±mm 
<nmtK itwm>^m<r>%^^z\tm'^<rmLtK 

xum(r)>mizx 0 . s5vx'iimm*-h^+f^m(o 

mubhiitz. 

[0040] Hiei et al. (1994) (##5:1; (13) ) (4« 

^ ^-<7):^jixmmt Lxmmm^mmx'mm.mti^ 

noZb:i)K'^h:Lbi:m^lX\^^, ttz, Aldenita 
RR.etal., 19%(##Xi8K(l)){4. ^ ^-<0*^?JE$'ffl 

^^fzmKmmmm^ix^^i. ^nhmmm^^m 
ii:mmj:<^^ixmmt6fzibiz. ±mirzm& 
mmmmzWiX'hh. ^i,z^ mm±mw^<.z:^ 
^^h^t<mmmizim^£mmimmm z 

t\m^X'it^j:^W. mMt:m-t^tizxy)^^itz 
mmmmmmmi>^bmmx'h:h, hm e 
tal. (1994) imicmiu)) mwmm^<7)^ 

m'mmim\p\±.^^hLt^mUz. ttz. Aldemi 
ta and Hodges (1996) (##:5ciC(l)) t<}:W^, X~ 
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ttlSfflJ^ : LBA4404(pT0K233) , *i¥^««SIS : 30 

c 0 0 4 7 ] mmm2 

LS-inf?S#drM?-tt?2 ffll(^^jL-yic:Aii^. |Hl?g#: 

itc, nmii. mi&rmmmwmuc. tmm^. lo 

105 cf\i/m\ff)'M&X\ Agrobacterium tumefaciens LBA4 
404 (pIG121Hin) , EHAlOl (pIG121Hid) . LBA4404 (pT0K233) 
(feLh. Hiei et al.,1994(##:4:iR(13))tCfam) . LB 
A4404(pSB131)(Ishida etal., 1996(##:Sca(20))) t 

/w{iLBA4404(pNBi3i) {mtmiRx/m2i,zmm) 
mifzmi.o aiimi. 3o#ra;K;i/T-y^'X5^-f-t 

izmt^^o tie /^MAgNOj fr-^tfLS-AStgffiltamt 

mSL I V x-giuc{c i OGUSjifs-f CD h 7 y V X y h 

3i€:P$ tTt , LBM404 (pSBDl) &t;LBA4404 (pNB131) 

X «j X y (PPT) smo At M ASNO3 ittiimx-im 



mmmi tnmi,zixx-&\nc^zxwm^'f-co 

hida et al. 1996 imtMm ) {=iBil<0^rStiM-D 
, PSB131 1 pTOKZSSimnWittheO^^ ^X-^n'WN' 

[0048] 46rt'l mmum L/c*ilftKtLBA4404 

(PSB131) i^m Uz t # c?x;usa^« h y yi^x. y h 
^%iic^s*^a7c^-r« mmmcriimi^ibmkiz 
^iifz^xcoMmx'Gvsm&^commmi^hfz. 
LPL. ^(r>m.mmmi,zitKmmuz^m 
<^<c>n/c. miz3m&±mmitz^i,z\i. m 

a 1 1 (OGUsitis^ h 7 y i-'x y h ^^<DMm 

at/L-^-^t-t, ±x(^^mtifimm{i=F(7)^iyrs 
ifz. ztiizni. MmcoymBX'ii. ^^i^mn 
x^i>mmLt:m^izit^^^^m.^:^sLtz, mzmm 

S LBA4404 (pl GI2IH1B) ilf LBA4404 (pNB131) Uz 
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[0049] X-J-^-J^^ i- ij -K-^^-X'hlim^ 

4 (psBBi) ^^a Mmmmz-mmmmmm 
9t^^-r, mmtx^->^j:^-^Mm<r)^m&}'(:>it. 10.7 

itfs^ S: i ;t^V ^aSO^ i-{ i'U-K9^> -X'h h LBA4 

404(pNBi3i) ^:W^Ltzkmmmx:mmmm: 

'mmmm^hix^£ti^'^fz. :ifimi. 46°c. 

[00503 liLh^i^^*^'^ . X~^^-/i^i-^)-K9 

xmmmmm^iit:, ztih<nztif^t^. m^n 



i'f.<?)h'5^^D3>-fn« (Ishida et al. 1996 

(20)) ) t;:ov^r i>f53!!ia^i. w fc [zx mmmma 
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:00551 Sttft3 

:5'|J— t'y^^'^y (Agrostis palustris cv. P 

encross, SE|«® (») ) cO^.S^^^i^®^^ 
igSi®. MSb':J'5>', 4 mg/l dicamba, 0.5 mg/16BA, 0.7 
g/irn'jy> 0.5 g/l MES, aog/iv-a^K. 3 g/1 
gelrite (pH5.8) ^^tfi^ (TG2i§ttfe) IcSfl^t. 25 

L/C 2 3®ra^^^^^^*^0.3g$rTG2LtM 

^irt^2 mlc^^^-T'tAf^^^. |5lM#:^M-C-[lla^!^ 

-y^'X^^f-a-7'^5^ra■a}«tf^. Wi. 

ySr-irtjTG2-inf*gtl!l (TG2tgtfi*»^>7°a 'J y. MES. gel 
rite^l^#. 48.46 g/li/3«l, 36.04 g/1 /;1^3-X 
^»(PH 5.2)) X 109 cfu/inlc7)?iET\ LBA440 

4(pT0K233)(Hiei et al., 1994 (##:^CiK(13) ) )?:@ 

iOMfft^c. s^^^t-^St/::^. TG2Lg«>lclO 
g/l^;l^3-X. ioo//Mr-febi^uy:fy> 4 g/I 

;;7;WX&$PXt. ^S|{?!|li:ISI«t=tTX-gluclCj:OGU 
sae^ CO h 9 y j/'x y h ^r%3^Sr PS t^^ » 
[00561 LBA4404(PT0K233) WU 

/icocitt. f?!i5!iat/^^^. 25:!io;;?;wx-eGusiitzrP 

[0057] 4-^-C't;f8S$^lXV^I) W?iOJB^J^{± 
n~^^^)ViJy (Zhong et al. 1993(##:fci!K(44)). 

Hartman et al. 1994(##:i:E(12)) , Xiao and Ha 19 
??(##:^:i;(42)) ) ^XV^' ha*^-W-3^a y (Asan 

0 and Ugaki 1994(##:fcii{3)). Asano et al. 1998 
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[0059] lgMW4 
(1) ttgSaiifcJ^lA'^Ma^^ 

^e^Mttfft t-CfflV^fc. ^?ltS»W{40.2iBg/l 2,4- 
D^-|rtfLS?g#tgttl5-C'2yCBf ^ftT-C-tt* t . 1 iir^^ 

J:tX-?-iO'<^':?-t-{4. LBA4404(pT0K233)(Hiei et a 

1., 1994 (##:5:«(i3)) )Srfflv^^. 
[ 0 0 6 0 ] (2) ii^a 

ii-f^*4 0aoWg«iaBa*^O.3 gSrl micoMffl;4<<^ 
A'^^^^-^l^^ai'^- f-^-yS:4yC*/c(446«C 
\,zm.%U^^^—^-'^^^'^'^^ ~20^^ji«-ri. - i: 
t3j:0f^aS:=JT-5^-« MBg^aSis MS (25''C) t' 

[006 1 ] (3) tiai5J:t^*#t«« 

tis{± Konari (1989) (##5:it{23))^:^Sl:J: 0^ 
IfiL^. 25'CiifMT-C'2B^^^«t/::^. W«« 
Hiei etal. (1994) (##:5:E(13))c^:^at^ 
J; 1 fc|5l«lcL-CX-Gluc«iai^J;«>GUS®fg^ 

[0062] (4) igm 

!ga3tS«iNSM^f^It. LBA4404(pT0K233)i:iO*fft« 
^^^fV\ GUSitf??«7)-iatt^3tSrPat/i^SS:l^ 
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fit 1) i i ^ < mmzmiiirmxi'ij dit h . 
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BL T^?'P>'^'^'TU'>AS^B®CDT-DNA<^*d^-^ 
BR r/^>^'^'TU'>AlWII<OT-DNA<7)*;^<-:5^ 
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SP X'^Pi-J'?^i^ym!mBrf- 
IG -fyhayGUSjtfS^ 
HPT ^N-fi/a^^i/ysattilfii^ 
NPT :f}i"7^i/ymmMBFS- 
K MRIS^Kpnlgpe 

H ummm ndiii gpfi 

BAR barSfs^ 

COS. cos 7A:/7r-v<?DC0S^ffi 

ORi. ori ^mcn^mk!^ 

P35S CaMV 35Sro^:-:?- 

Tnos y A° u y -^^^safE^ <0 ^J' - 5 - 
virB Agrobacteriun tumefaciens IQ&\\Z^tflhT\y 
yXS. FpTiBo542CO'>' ^ ll'UyxmWfpiDvirBmi^ 
virC Agrobacterium tuiiefaciens P2&UZ'tt.tlhT\y° 
yX S. KpTiBo542<0'y ^ J\^Uyxm^'P<^virCm{irf- 
virG Agrobacterium tumefaciens A281lw#^ixl)Ti7° 
yXS. HpTiBo542c7)'^' ^ ;HxyX$M4'«7)virG51fS^ 
Vir T^''V^'<9T0^M>UmWi(r>TiTyXS. HcO:^ir 

SVir ^m^Ti}^^^<^TV^J^mm(OTiryX 

5 HpTiBo542i7)^ir|ili 

s vir* Ti 7*7X5 FpTiBo542cOvir^ii£7)-^S:^tj' 

m 



mi] 



(^14) )00-3422 5||tf>2 00 0-34 



[122] 



PstI 1.6 
Pstl.2.0 



Sail 2.8 

Sphi 3.2 

Kindlll 3.4 




Hindlll 6.6 



EDOR18.8 



Sail 9.3 



Pst1 13.3 
PstI 13.7 
BsoRI 14.4 



Salt 16.7 
Smal 16.9 



Smal 17.8 



(a 5) )00-3422 51^^200 0-34 



[03] 



.BR 




\ 







I 





(ae) )oo 



-34 2 2 5mP2 00 0-3 4Ht8 



[114] 











/ T-DNA \ 












priBo642 





/ 




,SVir 




\ 




1 r^;^7-.fc-sn'i:^y:^5H 




F:5'-A(##) 2B030 AA02 AB03 AD20 CAW CB03 
CD03 CD06 CD09 CD13 CD14 

0)17 

4B024 AA08 DAOl GAll HA20 



